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Abstract  10 

Diamond films with 70 mm in diameter were deposited on silicon substrates with Ar/CH4/H2 11 

gas mixture, using microwave plasma chemical vapor deposition (MPCVD) technique. One 12 

designed water-cooling substrate stage was used to improve the uniformity of the surface 13 

temperature across the substrate. An uniform substrate surface temperature was obtained at the 14 

pressure of 10 kPa when the input microwave power was 5500 W. The condition of the plasma 15 

was diagnosed by optical emission spectrum (OES) and the grown diamond films were 16 

characterized by scanning electron microscopy (SEM), X-ray diffraction (XRD) and Raman 17 

spectroscopy. The results show that higher microwave power can further improve the uniformity 18 

of the temperature distribution across the substrate which in turn increases the uniformity of 19 

diamond film. And introducing more H2 into Ar/CH4/H2 gas mixture at high microwave power is 20 

effective on the improvement of the quality and the decrease of the stress in the deposited 21 

diamond films. The diamond films with low average intrinsic stress of 0.32 GPa were finally 22 

deposited with introducing 100 sccm H2 into Ar/CH4/H2 gas mixture at 5500 W.    23 
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1. Introduction 28 

Chemical vapor deposition (CVD) diamond film has received considered attentions and 29 

presented wide applications due to its excellent properties such as extreme mechanical hardness, 30 

high thermal conductive, wide band gap, negative electron affinity and chemical inertness [1-4]. 31 

Over the last two decades, there are more and more emphases on scale-up CVD techniques in 32 

order to satisfy industry requirements [5, 6]. And the large area deposition of uniform diamond 33 

films by CVD method is considered as one of critical technological issues in the research and 34 

development (R&D) efforts [7, 8]. 35 

Among all CVD methods for the preparation of diamond films, hot filament CVD (HFCVD) 36 

and microwave plasma CVD (MPCVD) are the most widely used ones to grow diamond films 37 

with various area, morphology and quality. Compared to the MPCVD technique, HFCVD is an 38 

easier and relatively lower cost way being used to uniform deposit diamond coatings on large area 39 

substrates by controlling the main parameters of substrate and filament temperature, carbon 40 

concentration and total deposition pressure. However, metal impurities produced by high 41 

temperature filaments can hardly be avoided in the deposition possess. Whereas the plasma 42 

generated by electrodeless discharge is much purer which makes MPCVD become the most 43 

suitable technique to prepare high quality diamond films [9]. For industry application, one 44 
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